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
? 5 ???????? 0/..???
??? ?? ?
 ??????????????????? ???? 0/..?
???????????? ?????? 0/..?
 ???????????????? ???? 0/..?
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500kPa 500A  
400kPa 400A  
300kPa 300A
200kPa 200A  






























































RTU: Remote Terminal Unit
FTU: Feeder Terminal Unit




















per 1 server About 50 slave stations per 1 telecontrol equipment
About 2 to 8 lines per 
1 telecontrol equipment
FTU sends:
• status information every 5 minutes
• measured data every 15 minutes
Current SCADA system
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(c)  The late 1990s
15 connections
Supervisory control network (2 ～ 3Mbps)
? 5 ?????????????????
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//Car Sequence Starting Period/ Module
//number number offset Event name
1, 1, 0, 1, kbmop //brake
1, 2, 0, 20, kaimop //air-conditioner
1, 3, 0, EVENT, tamop //time adjustment
：
：
2, 1, 0, 1, kvmop //brake
2, 2, 0, 1, kimop //inverter
2, 3, 0, 1, dicop //inverter ctl
：
：
10, 1, 0, 1, kvmop //brake
10, 2, 0, 20, kaimop //air-conditioner
10, 3, 0, 10, katsmop //ATS
：
：
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??????? n???????????? Ttotal(n)??  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= (1.05 + 0.5 + 1.3 + 0.22 + 0.28 + 0.85 + 0.61)
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???????????? 42?????????????? :-C? =-C???? 0/..
????????????????????? AB??? A?B????????? 0/..
?????????????????????????????????? =-C????
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p(i) ≤ T  
????p(i)? =-C i (i = 1, 2, ..., n)???????????????  ?????
p(i)????? ??????????????????
p(i) = trcvD + h(i) ∗ (trpt + trcvD) + tprs
+tsndU + h(i) ∗ (trpt + tsndU) + tprsTC  

???
• trcvD = (80+10)∗8x∗1000 5 :-C???????????  ??
• trpt5 =-C?????????????????????  ?
• tprs5 =-C??????????????????????  ?
• tsndU = (80+112)∗8x∗1000 5 =-C??????????  ??
• tprsTC 5 :-C??????????????????????  ?
• h(i)5 :-C? =-C i??????????????????????











??:-C????????? =-C??? 0/..???????????????? 7,
????0/..?????????? =-C???????? ???????????
???????????????? ????????n = 100?????????? T ?





????????????=-C i????? h(i)?????40y ???????  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10040 ∗ y (k = 0)
10040 ∗ (k + 1) ∗ y −
∑k−1
i=0 Ni
(1 ≤ k ≤ 40y  − 2)
100−∑k−1i=0 Ni (k = 40y  − 1)
 
?????y = 10?????N0 = 25, N1 = 25, N2 = 25, N3 = 25????y = 3???
??N0 = 7, N1 = 8, N2 = 7, N3 = 8, ..., N12 = 7 N13 = 3????????=-C????











 "???? T = 60 ??
???? y 7, 97, 7,
?????? x ≥73& ≥73& ≥73&
 3???? T = 180 ?
???? y 7, 97, 7,
?????? x ≥73& ≥73& ≥73&
 ???? T = 300 ?
???? y 7, 97, 7,















































































voltage for the case of wide spread PV usage and light-load
normal voltage
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